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1 . With regard to the elements of the international application:* 
[^| the international application as originally filed 

| | the description: 
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the claims: 
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the drawings: 
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| | the sequence listing part of the description: 

pages 

pages 

pages 
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filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

1 | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
I 1 the language of publication of the international application (under Rule 48.3(b)). 

I | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 

□ 
□ 
□ 



1 1 The amendments have resulted in the cancellation of: 

I | the description, pages 

I 1 the claims, Nos. 

I 1 the drawings, sheets/fig 



| I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' ' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as ' originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 



citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1-16 YES 

Claims NO 

Inventive step (IS) Claims 1_16 YES 

Claims NO 

Industrial applicability (IA) Claims 1-16 YES 

Claims NO 



2. Citations and explanations 

The inventions described in claims 1 through 1 6 are not described in any of the documents cited 
in the ISR, nor would they be obvious to a party skilled in the art from the prior art, which 
includes these documents. 
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(54)TitIe: NOVEL HEMOLYTIC ACTIVE PROTEINS AND GENES ENCODING THE SAME 



(57) Abstract 

Novel proteins having the following characteristics and genes encoding the same by which a novel approach for developing drugs and 
pesticides with the use or application of hemolytic activity is provided: (1) having a hemolytic activity; (2) having a molecular weight of 
about 50,000 Da (determined by SDS gel electrophoresis); (3) having an amino acid sequence represented by any of SEQ ID NOS: 1 to 3 as 
a partial amino acid sequence; and (4) having an amino acid sequence represented by SEQ ID NO: 5 as the full amino acid sequence. 
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4) -ft>^!HPLC (*7A:TSK-GEL CM5PW, TJ^A+f-fX 
: 7. 5X7 5mm) £i*ftjiLi£ttJdc£'©iMg 
20 *7A(3, 0. 3M NaC OmMU>Bf««ftt (pH6. 0) Tck 

<¥Htlfc. ±153) <Dmmmft~C''&<btltz®M£imft$:> 10mM'J>& 
m®Wi (pH6. 0) T4«fc*R!L ±E*7Afc. aBS2m 1 /fl-CTftb 

fc. •y->y;u77 p 7-r.^ i omMu >mmmm (pH6. o somi-wt* 

bfc. iftiM*. 0. 8M NaC 1^*1 OmMU>BBttWK <pH6. 0) £ 
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5) y;p»i!HPLC (*5A:Superdex-.75, %ybtf^X\ 1 6 
X 6 0 0mm) iZ&2>mM 
-f*>2e»HPLCCJ:-3TJi«fSn/fy->^S. O. 8M Naciw 

i omMu >mmmm. (pH6. o) TJWHftb/t±E*7Ano. 5-1. 0 

0 #©i§ffl 7 7 £ -> 3 > KB^ifciSffeWltiJ $ tlfc. SDS-PAGE T#J§8 
10 %K«I2 :8jbSttCDji« 

' 1 > 35?fc 

*jiiaHttt, tyi?mtauzitm>BiB.\z&Qmi£Lii. o. 8% 

15 ©hy^*jii»**trPBS <+) H«f*fc9 ertOT-r^n^x^u-h 
(*us$"f :/) i;2 0 0 /ii jMWoxn. ^tc, ±iE£jfifl 1 o^^K^Hf 

TffSttfcHftS-. 1 OmMU>iit« (pH6. 0) K**S-frfcJgF«l 0 
2) ft&* 

25 2 - 2) £fc. ±IES»il£0)J 1 © 5 ) Ot»«J»ff"C«l»«K#6nfc*ifliSttfe* 
■f«*»MO«ajl»COl»Ttt, f©100n g/m 1 («2 nM) &T<75i§g 
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3 - 1 ) #^»©&5£ 

fttaoTSDswpmftjwft (sds-page) 2-&tztz\zmnzi/>>f 

^A*>Ht. aSKA^*-?-*- (Pharmac i aftSS) tOJt&tCckO, 
*f8BJ3©afi»te. *0>#^*Wfi 5 0, 0 0 0 D a ©SOS? T££ c £#W 

10 

3-2) U ->*;UX> F^TW— tft3=k£7)-$ 

±mmmm i © 5 ) oiwaifrTr#6nfc*AflHtft*T**»w©«eK 

lOitiglC, Ac h r omo b a c t e r Protease I (Achr 
omobacter lyticus M4 9 7 - : Sljg&iS) 3 p 

15 M&fll*.. 1 OmM©MJ*Hfifctt«tt (pH9. 0) 4>T3 0t:(CT2 0 
«fBK hLT, ae«©$MS*frofc. £©B*imfcSftfcaaK£ 

BISfti?DVh^77>f- (A7A: Bakerbond wide por 
e ODS) 6 0#MT1 0X#S6 2X©7-fch=HJ;P««K:J:-6 

^5^x>h (0. lXh'j7tiniBtet*) CT. ftj£0. 7ml/^ 

20 -tons. &f$mmi 9, 2 3*J:tf2 7$N;:#*»tBLJfc3«B©''< 

3-3) £77df*> h©75 ytt->-*X>^CJ:**i6ft£ 
EU:©J;3fcl/t»Sttfc3a©*:^F75^*>MCOtvT, Shima 
25 dzu PSQ-l protein sequencer (&&£{fft9rttSa) 



WO 99/50294 



PCT/JP99/01607 



10 

3«©7 7^>htt, fiTFroTS/gfK^JS (1) ~~ (3) £W 
75/»E3»JiC (1) : 

Gly-Gl u-I 1 e-Gl n-Thr-Lys-Pro-As p-Arg- 
5 Va 1 -G 1 y-G 1 n-A 1 a-Th r 

7s.;&mm$, (2) : 

Gly-Asn-Al a-Gl u-Hi s-Val-Al a-Ser-Ala- 
Val-Gl u-Asn-AI a-Asn-Arg-Va 1-Asn-Lys 
(3) : 

10 Met-Ser-Asp-Gly-Phe-Tyr-Thr-Me t-Glu- 
Asn-Se r-Asp-Arg-Arg-Lys 

±iefCck K> 7 5 / MEBljWfcfcS ftfc&7 5 ^ > h (CO ht. 

20 nssfi»j4 : sa*o±7s>'tt*is*«tWE-ns=i-H-r*ae : ?<oft« 

4-1) 7>F>^7y t o t a 1 RNACDIUS? 

7>K>^7y«oftk* (sssno. 5g) £SH*ae**T?tM*L. 5m icq 

TRIzol (Sftftff) li££ (GIBCO BRLtt» ^Utti?^ XL 
It. lml ©$mn*JUA£in*.Ta*£. (£XHHfB3rtt») T 

25 3<b#K (1 3, 0 0 0 r pm, 1 5 SMB. 4 X;) Lfc. ±JiO*Sfe»]RU 
T2. 5mlO-rV7*a/ty-;U*JP;L. IfitlO^ilLL ^^L^T 
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(1 3, 0 0 0 rpm, 1 0#IW, 4 *C) Lfcg. ±fSBrt>T5m 
1 <D7 5%X^y-;USrfin^.. BflQS'LtfHi (10, OOOrpm. 5 
4*C) Lfc. ±»&BHTttl OflflBBKU 1 OO/i lORNa s e-f r 
ee7K£in*.. 60 *CT 1 OflfflW >*^- h l/rRNA***IWt. &>± 
5 ©^ffiTttO. 5mgOtotal RNA##5tt;fc. 

4-2) gB#cDNA©^D-->^ 
75y»E5«5t (1) , 75y»E?"JSC (2) . 75yKE9«SC (3) 

10 7-F ; GAR ATH CAR AC I AAR CCI G 
7 - R ; C I G GYT TIG TYT GDA TYT C 
1 2 - F ; GC I GT I GAR AAY GC I AAY MG 
12-R;CKRTTI GCRTTYTCI ACI GC 
1 4 - 1 - F ; GAY GG I TTY TAY ACI ATG G 

15 1 4- 1 -R ; CCA T I G TRT ARA A I C CRT C 

1 4-2-F ; GAY GG I TTY TAY ACI ATG GAR A A 
14-2-R;TTY TCC ATI GTR TAR AA I CCR TC 

•f *fUM h Hj : $fltt) ) 

20 *C. SUPERSCR I PT (SSAg) Pre amp 1 i f i c a t i 
on System for lst-Strand cDNA Synthe 
s i sSJBHT. £TO^JSTl#McDNA (Ist-strand cDN 
A) %%$L\stzc ?fct>%. ltfgCtotal RNA. o 1 i g o (d 
T) 12 _ 18 , DEPC-fflS*£fi£U 7 0*CT?1 0»MfiiLfc«, 

25 PCR buffer. 25mM MgCl 2> 1 OmM dNTP mix. 
0. 1M DTT410AT4 2t:T5«-Wyw>*3.^-hLfc. -t^C. 
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Superscript II RT (2 0 0un i t s/tf 1) 
S <b\Z4 2*CT5 0^>+a^-hU 7 Ottl 5#|BH&Slx&. 
(CRNase HS10AT3 7tH?2 0#|BK>*a'S- KU lst-s 
trand cDNAr#ft. 
5 #fcwr. Gene Amp PCR System 2400 therma 
1 eye ler (Pe rk i n-E lme rttS) RT©^#TPC 
R£fro£:. BPS, 1 s. t - s t r and cDNA. PCR buffer, 
d NT P mix, primerl, primer2 (ZZL~C. primer 
1. pr imer2ili ±128 «SI©ffift0:/7-f . TaKaR 
10 a Ex Taq (BSiSS-SHiStfcS) , 9 4*C5«jBI© 

ft. 9 4t3 0m 4 5*C3 0»WI. 7 2^ 2 fl-WC 3 1M £Jk 
9 4 < C3 0#Fb1 5 5*C3 0#|H1. 7 2"C 2#-HJT2 7 i*--f ? 7 2*C 

R**ft0. 8*7#D-*y;PT««8cftLfclS*, 7-F£12-R, 7 
15 -Fi 1 4- 1-R, 7-Fil 4-2-R, 1 2 -Fi 1 4- 1 -R, 12- 
Ftl4-2-ROa*^fc-&T. PCR£*0Jf«ja«*Sft£. ftPCRS* 
OlMXtt. JUKtteOObp, 1 0 0 0 b p. 1000b p. 400b p. 4 
0 0bpT£o£. 

20 4 - 3).«acDNA0tfHHE*J©ftJfe 

SPCRIK> TA^P-Z>^^-pCR2. 1 (Invitrog 
enettiS) HjfAU ttSlfcffctrfcjHil J M 1 0 9 ICJgRig&LTLB (5 0 
ug/u 1 7>tf->'J>£#tT) ***il!s±Ti&*Lfc. f#6ttfc:3n--£ 
&£(::; Ml 33.-/X— y-;uy7-f^-*fflt»TKT©*ftTc olony P 

25 CR^rrofeo ^llClft;, PCR buffer, dNTP mix. Ml 
3 FW primer, M13 RV p r i me r , T a K a R a Ex 
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Taq mmmfe-mmmtm, *s«*u 90^1 o»iwoa, 94t:3 
om 5 5t:3 0»nB. 7 2"C2^Pp1t3 o-tK^k 7 2t;t£ sicsa- 

WEJ6;£tt£. R««*0. 8 J673tfo-^^;Uir«»»»*, §l$<Dc o 1 o 
n y PC Rg#)£M i c r o S p i n S - 4 0 0 (Am e r s h 

5 am Pharmac i aftS) 4ffl^K>*5AT««U ABI PR 

ISM 3 10 Genetic Analyzer (Applied Bio 
sys temsttSS!) ^ffl^T->-^X>->>^Sff ofc. 

?§&ttfcE5*£. jteT#PWV7hGENETYX-MAC (77^171 
5§&M) SfflHT#0rbfc*§*. 191 0 0 0 b p©«#c DNAEWjWSWT? 
10 £, 75y«E5H* (2) £±^75 J (3) 

4-4) £ScDNA(DigSK?iJfc5£ 

15 «£cDNA©ttaHB*!to>£, KT0^5-f7-*^filELfc. 

5' —RACE- 4 R ; GCT CTA TCA ATA ACG GCA GC 
5' -RACE - 5 R ; TGT CT.T TGG ATG GCC TCA TC 
5' — RACE— 6R ; GAT ACT TAG GTC GCT ATC CG 
3' -RACE- 1 F ; GTT CAG AGG CTG TTC TAA CG 

20 3' -RACE- 2 F ; ATG TC T GAC GGC TTC TAC AC 
5' /3' RACE Kit (Boehringer Mannhe 
imtt») fcfflUT, £KT<D^mX'5' RACE£cfctf3' RACE Srffo 



25 (a) 5* RACE 

ltfgOtotal RN A, cDNA synthesis buffe 
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r. d NT P mix. 5' -RACE-6R, AMV reverse t 
ranscriptase. D E P C -ffl8#*ffl£L. 5 5W6 0#RSH 
>*a^-r-<D&, 6 5tT10^j5lILTlst-strand cDN 

5 &(^T. lst-strand cDNA&7tf>*7At^SLm re 
action buffer, 2mM d ATP $rJM^T 9 4X:T3^mWM 
L£o -?- £ tZ. terminal transferase (10 units 
/M) JM, 3 7tT2 0^H>+a^-Ki, lst-strand 
c DNA, PCR buffer, d NT P mix, 5' -RACE-5 
10 R. oligo(dT) -anchor primer. TkSrg-g-L, 9 4*C 
5ftm<D'&> 9 4 < C3 0#Rfl. 5 5X:3 0m^ 7 2t:i#f B y?3 OU-f V 

;k 7 2x:-czziz5ttmKfc2i*:tzc m^r. 1 s t -p cRWfotmmz 

t. 5' — RACE-4R<kPCR anchor pr imerOl^b 
itT. 1 s t -PCRtl^-fcfrTn e s t e d - P C R£rr ofc. 
15 Is t-PCRlft. nes ted-PCRS*41. 5 %7#a-7.yjUT 
«^*i)Lfet *U5 0 0 b p©A> K#t$tlST£fc. :©n ested- 
PCRgf3£TAi7D-->^£37-icJfAU ±I2©4-3) Kf2fcT -S c 
DNACDJfiSE^JcD^H^oT. ->-£X>-»:?£rrK E?J£8?#rLfc. 

20 (b) 3' RACE 

ltfgOtotal RNA, c DNA synthesis buffe 
r. dNTP mix. ol igo (dT) - anchor primer. A 
MV reverse transcriptase, DEP C -®Mfc&$i£ 
U 5 5t:T-6 0ftffl1>4r^-y&. 6 5tTl O^fflllT 1 s t - 
25 strand cDNA£-&^Lfc. 

^T£TF©£#T1 s t -PCRSfrofc. lst-strand cDN 
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A. PCR buffer, d NT P mix, 3' —RACE— 1 F, PC . 
R anchor primer. TaKaRa Ex Taq (lii^-S 
MmttM) , *£g£U 9 4*C5flfllJfl!>&. 9 4"C30»W. 55t:30# 
M, 7 2 *C 2 3 0 1M 2 )W 7 2 tHTS 5 C 5 »WErtJ$-&fc. «V>T. 
5 Is t-PCRift*»SCU 3' -RACE-2-FiPCR ancho 
r pr.imerOl*^i3tT. 1 s t-PCRii*frTnes ted-P 

lst-PCRift, nested-PCRlMl. 5X7#n— 
«ft*»l/fctC5, »6 0 0 bpOy{>H*«aiBT*fc. :©nested- 
10 PCRS^$TA^D-->^i7^-(cJfAL. ±120)4-3) KE*r*c 

tt±©IMW>e>. 7>H>^5y©«Hft»j4lgttataRft3-r 5 1-*cDNA 
©♦MX (1 6 1 Obp) tEW, 75/®©$: (45 Oaa) t&mtfimZfr 

15 #|£#U »JliiiSHtaeR*3-H-r*ite^-ttE5»J»#4TwSns*aE5>J 

75/lJE^JiC (1) (EW##l) E?>J##5©7$/®3Ht5 6^6 
6 9fc. 75/ftEWS (2) (E3WI2) *«. E?>J#^5 ©7i 7&#*t2 
5 0*^52 6 7tc. 75/i?E?>Ji£ (3) (E^JS^3) ifl, E?J#^5©75 
20 /*#^3 6 3*>&3 7 7K*HSLT;^fc. E?iJ##4©*? K 

##1 6 0 OfiWKjU'J AE^^tfc. 

25 (a) »jiL«ttfc*rra"b©T?*0, 

(b) SfflfcWfiSO. OOODa (SDS YJMIftiicftttlCJ:*) **U 



WO 99/50294 



PCT/JP99/01607 



16 

(c) *<Dfflft7 '5 /MmWtLT. ±MLtz7 (1) ~ (3) * 

5 
15 
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1. #©4#14: 

<D »jMStt*#l, ; 
5 © 50, OOODa (SDS y)U9gmWl&K. <fc *) 0 ; 

2. 7>K>^^y (Carybdea rastonii) ©fiJJ&J; Of#^>n 

*fcttffiO75/Ww«t5«»C«k0iE»Snfc73yB«E5»ISWL. itfe^ffl 

4. EW##5H*-r75y»E5y. *SW«-©75/BH£aiK*tLTlfi* 
20 «tr)iE»Snfc73y'»E5!IS«rU aoiMLiSttSWrsSBR. 

5. EJ»l#*l~3t:3Sf7 5yaE5»l©5-6. '>&< t fe 1 ^£3- 

■j 5? 9 v*? v £/vr ?y ^ XT >j 7 * va&- K*fflv»T. awia**. 

25 fctt£4gKBft©£lfa^&*rr*SaK. 



WO 99/50294 



PCT/JP99/01607 



18 

6. 7>H>^7y (Carybdea r a s t on i i) <Ds|njflg£ U >$SH 
5 ^it7jft. 

©NaC ltt©10mMU>SIf« (pH6. 0) 10 t^TTfT 

8 . mxoimw, i wft ^ i/* 5 ac^rna* 1 *KE«®jMLigtts*Ts« 

15 9. ^*(D|gfflm8^(ZlB«©jte^^^T7Si.^i7^-o 

1 1. St #<Di&BSg 1 OJgKUBfcClfiSSHIU *fctt4W<£l*-. ^LT^It 

20 i3i»6*jfii«sftts^rrssaH*«ift^-*it*«r«tT-5, Ksa»©Sii^ 
ft. 

25 

1 3. jh^««i^ffl**rat>oT»aif*©ieB»i 2*icia*oiaiai« 
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fee 

5 

1 5. W^Olgffl^l 4«(Ctee©ta^^fflV^cE^M^. 

10 
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SB m u x b 

SEQUENCE LISTING 

<H0> SUNTORY LIMITED 

<!20> New Hemolytic Proteins and Gene Coding Thereof 

<130> SN-24_PCT 

<150> JPIO-88569 
<15l> 1998-04-01 

<160> 5 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 14 
<212> PRT 

<213> CARYBDEA RASTONII 
<220> 

<221> PEPTIDE 
<222> (1)..(14) 

<400> 1 

Gly Glu lie Gin Thr Lys Pro Asp Arg Val Gly Gin Ala Thr 
1 5 10 

<210> 2 
<211> 18 
<212> PRT 

<213> CARYBDEA RASTONII 
<220> 

<221> PEPTIDE 
<222> (1)..(18) 

<400> 2 

Gly. Asn Ala Glu His Val Ata Ser Ala Val Glu Asn Ala Asn Arg Val 
15 10 15 
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Asn Lys 

<210> 3 
<211> 15 
<212> PRT 

<213> CARYBOEA RASTONI I 
<400> 3 

Met Ser Asp Gly Phe Tyr Thr Met Glu Asn Ser Asp Arg Arg Lys 
15 10 15 

<210> 4 
<211> 1610 
<212>DNA 

<213> CARYBOEA RASTONI I 
<220> 

<221> proteinJ>ind 
<222> (1)..(27) 

<220> 

<221> COS 

<222> (28).. (1380) 

<220> 

<221> protein_bind 
<222> (1381).. (1610) 

<400> 4 

gcacaagcga cttggtgaag gagcacc atg att ctg aaa cat ctt cct tgg etc 54 
Met lie Leu Lys His Leu Pro Trp Leu 
1 5 

ttt att gtc ctt gca att act tct gca aaa cat ggc aaa cgc tct gat 102 
Phe lie Val Leu Ala lie Thr Ser Ala Lys His Gly Lys Arg Ser Asp 
10 15 20 25 

gtc aat tct tta ctt act aag gta gaa act gec tta aaa gaa get tct 150 
Val Asn Ser Leu Leu Thr Lys Val Glu Thr Ala Leu Lys Glu Ala Ser 

30 35 40 

get age aac gag get get ctt gag get tta gag ggc tta aaa gga gag 198 
Gly Ser Asn Glu Ala Ala Leu Glu Ala Leu Glu Gly Leu Lys Gly Glu 
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ate cag aca aaa cca gac cga gtt gga caa gec aca aaa ate ctt gga 246 
He Gin Thr Lys Pro Asp Arg Val Gly Gin Ala Thr Lys He Leu Gly 

60 65 70 

tct gte gga tea get eta gga aaa tta aat tct gga gat gca ace aaa 294 
Ser Val Gly Ser Ala Leu Gly Lys Leu Asn Ser Gly Asp Ala Thr Lys 

75 80 85 

ate att tct ggt tgc etc gac att gtt gca gga att gca aca act ttt 342 
Me lie Ser Gly Cys Leu Asp lie Val Ala Gly He Ala Thr Thr Phe 
90 95 100 105 

gga ggc cct gte ggg atg gga ate gga gee gta get tct ttt gtt tct 390 
Gly Gly Pro Val Gly Met Gly He Gly Ala Val Ala Ser Phe Val Ser 

"0 115 120 

tea att eta tea ttg ttt act gga age tea gca aag aac tea gtt get 438 
Ser lie Leu Ser Leu Phe Thr Gly Ser Ser Ala Lys Asn Ser Val Ala 

125 no 135 

gee gtt att gat aga get tta age aag cat cgc gat gag gee ate caa 486 
Ala Val lie Asp Arg Ala Leu Ser Lys His Arg Asp Glu Ala lie Gin 

H° 145 150 

aga cat gca gca ggt gee aag aga gat ttt get gaa tea tct gca ttc 534 
Arg His Ala Ala Gly Ala Lys Arg Asp Phe Ala Glu Ser Ser Ala Phe 

155 160 165 

att cag gte atg aaa cag cag tec aat ctt aca gat age gac eta agt 582 
He Gin Val Met Lys Gin Gin Ser Asn Leu Thr Asp Ser Asp Leu Ser 
17 ° 175 180 185 

ate att gca gcg aat gtt cct gtt tat aaa ttt agt aat ttt ate gga 630 
He He Ala Ala Asn Val Pro Val Tyr Lys Phe Ser Asn Phe lie Gly 

190 195 200 

cag ttg gag age aga att tec caa ggc gca gca act acc agt ctt age 678 
Gtn Leu Glu Ser Arg lie Ser Gin Gly Ala Ala Thr Thr Ser Leu Ser 

205 210 215 

gat gca aag aga gec gtt gac ttc att etg etc tat tgt caa ctt gta 726 
Asp Ala Lys Arg Ala Val Asp Phe lie Leu Leu Tyr Cys Gin Leu Val 

220 225 230 

gte atg aga gaa acc ttg ctg gte gac ttg get att etc tac agg aaa 774 
Val Met Arg Glu Thr Leu Leu Val Asp Leu Ala He Leu Tyr Arg Lys 

235 240 245 

gga aat gca gaa cac gtg gca agt get gtg gaa aac get aat agg gta 822 
Gly Asn Ala Glu His Val Ala Ser Ala Val Glu Asn Ala Asn Arg Val 
250 255 260 265 
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aac aaa gag eta get get gat ace eta gat ttt ctt cat aaa ttg att 870 
Asn Lys Glu Leu Ala Ala Asp Thr Leu Asp Phe Leu His Lys Leu lie 

270 275 280 

cct gaa caa gca ttg ata ggt gca gtt tat cat cca att tct gec tct 918 
Pro Clu Gin Ala Leu fie Cly Ala Val Tyr His Pro lie Ser Ala Ser 

285 290 295 

gaa act age aaa gca ata tta aat tac acg aaa tac ttt gga gtt cca 966 
Glu Thr Ser Lys Ala lie Leu Asn Tyr Thr Lys Tyr Phe Gly Val Pro 

300 305 310 

gat gtt ccc cgt cct att gga aac cgc aga tac aaa ttt aca aat agt 1014 
Asp Val Pro Arg Pro lie Gly Asn Arg Arg Tyr Lys Phe Thr Asn Ser 

315 320 325 

tac tgg aat aec tac agt ata tgc agt gag get tac atg gga aat tac 1062 
Tyr Trp Asn Thr Tyr Ser lie Cys Ser Glu Ala Tyr Met Gly Asn Tyr 
330 335 340 345 

atg ttc aga ggc tgt tct aac gtt egg aat cca aat ate agg gta tec 1110 
Met Phe Arg Gly Cys Ser Asn Val Arg Asn Pro Asn lie Arg Val Ser 

350 355 360 

aaa atg tct gat ggg ttt tac acc atg gag aat age gat egg agg aag 1158 
Lys Met Ser Asp Gly Phe Tyr Thr Met Glu Asn Ser Asp Arg Arg Lys 

365 370 375 

ttg tat ate acc aag cat gac caa gga tgg gga tgg ggt act ttg gat 1206 
Leu Tyr lie Thr Lys His Asp Gin Gly Trp Gly Trp Gly Thr Leu Asp 

380 385 390 

gag gat cca ggt gac caa ggc cat atg agg ttc att ect ttg aga cat 1254 
Glu Asp Pro Gly Asp Gin Gly His Met Arg Phe lie Pro Leu Arg His 

395 400 405 

ggg aag tat atg gta age tct aag agg tgg ccc aac tgg ttc atg tat 1302 
Gly Lys Tyr Met Val Ser Ser Lys Arg Trp Pro Asn Trp Phe Met Tyr 
41 ° 415 420 425 

atg gaa tea agt gec agt ggc tac att cgc age tgg gaa aat aat cca 1350 
Met Giu Ser Ser Ala Ser Gly Tyr lie Arg Ser Trp Glu Asn Asn Pro 

430 435 440 

gga cct caa gga cat tgg agt ata aca taa ttaaagagga atcaacaatg 1400 
Gly Pro Gin Gly His Trp Ser He Thr 
445 450 
tcccaaaggc atacgaatat aagacatcaa aegaatgeag tacttaaagt gcacacttgt 1460 
atttctacat aggatgtcgt catgaaagtc cataaaccat ccagcggact aatttcatat 1520 
taaacattaa tgtttcctta taatgcattt tcatgaaatc tctattgtga catttcaaga 1580 
ggatatgttt gaaagaaaca aaaaaaaaaa 1510 
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<210> 5 
<2H> 450 
<212> PRT 

<213> CARYBDEA RASTONII 



<400> 5 

Met lie Leu Lys His Leu Pro Trp Leu Phe Me Val Leu Ala He Thr 

' 5 10 15 

Ser Ala Lys His Cly Lys Arg Ser Asp Val Asn Ser Leu Leu Thr Lys 

20 25 30 

Val Glu Thr Ala Leu Lys Glu Ala Ser Gly Ser Asn Glu Ala Ala Leu 

35 40 45 

Glu Ala Leu Glu Gly Leu Lys Gly Glu lie Gin Thr Lys Pro Asp Arg 

50 55 60 

Val Gly Gin Ala Thr Lys He Leu Gly Ser Val Gly Ser Ala Leu Gly 
65 70 75 80 

Lys Leu Asn Ser Gly Asp Ala Thr Lys He He Ser Gly Cys Leu Asp 

85 90 95 

lie Val Ala Gly lie Ala Thr Thr Phe Gly Gly Pro Val Gly Met Gly 

100 105 110 

He Gly Ala Val Ala Ser Phe Val Ser Ser lie Leu Ser Leu Phe Thr 

115 120 125 

Gly Ser Ser Ala Lys Asn Ser Val Aia Ala Val lie Asp Arg Ala Leu 

130 135 140 

Ser Lys His Arg Asp Glu Ala He Gin Arg His Ala Ala Gly Ala Cys 
1« 150 155 160 

Arg Asp Phe Ala Glu Ser Ser Ala Phe He Gin Val Met Lys Gin Gin 

165 170 175 

Ser Asn Leu Thr Asp Ser Asp Leu Ser lie lie Ala Ala Asn Val Pro 

180 185 190 

Val Tyr Lys Phe Ser Asn Phe lie Gly Gin Leu Glu Ser Arg lie Ser 

195 200 205 

Gin Gly Ala Ala Thr Thr Ser Leu Ser Asp Ala Lys Arg Ala Val Asp 

210 215 220 

Phe He Leu Leu Tyr Cys Gin Leu Val Val Met Arg Glu Thr Leu Leu 
225 230 235 240 

Val Asp Leu Ala He Leu Tyr Arg Lys Gly Asn Ala Glu His Val Ala 

245 250 255 

Ser Ala Val Glu Asn Ala Asn Arg Val Asn Lys Glu Leu Ala Ala Asp 
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26 0 265 270 

Thr Leu Asp Phe Leu His Lys Leu lie Pro Glu Gin Ala Leu lie Gly 

275 280 285 

Ala Val Tyr His Pro lie Ser Ala Ser Glu Thr Ser Lys Ala lie Leu 

290 295 300 

Asn Tyr Thr Lys Tyr Phe Gly Val Pro Asp Val Pro Arg Pro lie Gly 
3 «5 310 315 320 

Asn Arg Arg Tyr Lys Phe Thr Asn Ser Tyr Trp Asn Thr Tyr Ser lie 

325 330 335 

Cys Ser Glu Ala Tyr Met Gly Asn Tyr Met Phe Arg Gly Cys Ser Asn 

340 345 350 

Val Ar* Asn Pro Asn Me Arg Val Ser Lys Met Ser Asp Gly Phe Tyr 

355 360 365 

Thr Met Glu Asn Ser Asp Arg Arg Lys Leu Tyr lie Thr Lys His Asp 

370 375 380 

Gin Gly Trp Gly Trp Gly Thr Leu Asp Glu Asp Pro Gly Asp Gin Gly 
385 390 395 400 

His Met Arg Phe lie Pro Leu Arg His Gly Lys Tyr Met Val Ser Ser 

405 410 415 

Lys Arg Trp Pro Asn Trp Phe Met Tyr Met Glu Ser Ser Ala Ser Gly 

420 425 430 

Tyr lie Arg Ser Trp Glu Asn Asn Pro Gly Pro Gin Gly His Trp Ser 
435 440 445 

Me Thr 
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